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(57) Abstract 

This invention is a two stage venous cafteter (20) which removably anchcas a 
retrograde canUoplegia cadtefeer (42) in place witfam thecoronaiy sinus of a patient A 
suture loop (32) extends dieie&om in die region of the right atrium near die coronaiy 
smus. The suhne loop (32) is tightened around a retrograde cardioplegia catheter 
(42), and thus helps pievott madveitem dislodgement of the caidioplegia catheter 
(^)fiooi die coronaiy shms. Ihe cardioplegia cadieter (42) which is to be anchoied 
m ^aoe tqf die suture loop 02) uidudes a baUoon (48) positioned widihi die 
siiHB which Uodcs die coionaiy ostium. Altenutively. an elongated balloon (148) 
which substa nt ially bloclcs die coianaiy vi^na enqnying near die coronaiy osdum, Is 
utilized. 
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VENOUS RETUIUV CATHETER WITH ANCHOR MEANS 
AND METHOD FOR USE 

BACKGRQTJNP OF TEDE INVENTION 

1. The Field of the Invention 

The pi^nt iny^tipn is directed generally to methods and apparatus for 
perfonningcaidiacsiirgicdprocedi^ More specifically the present invention is related 
to methods , and appaiatiis for prpyiding cardiopulmonary bypass and re trograde 
cardioplegia during cardiac surgical pr^^ 

2. ^ The Relevant Tcchnnlngy 

U is customry dini^ to iataTiq>t the normal 

function of dMn heart, ; Cunendy,^tibe rnost coinmon method for stopping ibt heart during 
surgei^^ tte iz^fu^oa pf danfioplpgia |lud,. i^ both cools the heart and stops 
it fipm beating, "heart-stop^ may be administered to the heart 

through the arteries in the normal direction of blood flow, referred to as "antegrade** 
administration, through the veins in the opposite direction of normal blood flow, referred 
to as "retrograde" administration, or in a combination of retrograde .and antegrade 
admimstiatic^ 

0 Antegrade cardioplegia is conventionaUy admin^^ 
into the aorta and injecting cardioplegia solution \^ch then flows to the muscle tissue 
of the heait, the "mypcardimn,**^^^t^ arteries. However, since 

aiheroscleroais may have already deq^eased the flow potential through the: coronary 
arteries, cardioplegia may not reach tiie myocardium in sufficient volume to offer 
protectioiL Furdier, in aortic valve surgery, direct injection of the cardioplegic solution 
to both coronary ostia is required. Thb obstructs tiie already limted ope 
fhe one hand, aod m^ also be associated witii a risk of injury to die coronary ostia with 
resulting ostial stmosis, on the otfa^ hand. Such complication might require furdier 
operative correction. 

Retrograde cardioplegia is administered by inserting die distal end of an elongated 
catheter within the portion of the heart known as the coronary sinus. The coronary sinus 
is normally the drainage ayenue into the right atrium for deoxygenated blood from the 
vessels supplying the myocardium. During retrograde administration, cardioplegia 
solution is forced through the coronary sinus in the direction opposite the normal flow 
of blood through the coronary veins. This procedure is known as "Retrograde Coronary 
Sinus Perfusion" (RCSP). 
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Conventional cathetos for administering RCSP are equipped at their distal end 
with either a nianually-inflatable or a self-inflatable balloon. Manual inflation entails 
that fluid fiom a remote location be introduced such as through an inflation lumen into 
the balloon. Self-infladng balloons are in flxiid communication with the cardioplegia 
infusion lumen of the catheter and are inflated with cardioplegia solution. When inflated, 
both types of balloon engage the wall of the coronary sinus to form a seal. 

During RCSP it is of concern to keep the distal balloon firmly situated within the 
coronary sinus. The wall of the coronary sinus is slippery and expandable, and it tapers 
in a manner such that the sinus vessel becomes narrower in the direction in which die 
balloon is advanced during insertion. Thus, one conventional approach is to place the 
balloon well into the coronary sinus to ensure good retention. However, several veins 
open into the coronary sinus very near the point at vAdch the coronary sinus opens into 
the right atrium. If the balloon is inserted too deeply, it may exclude these veins fiom 
perfusion. Further, in at least about 20% of the cases the catheter dislodges 
notwithstandmg the deep insertion due to lifting and manipulating of the heart during 
surgery. 

Another problem associated with conventional retrograde approaches is that 
cardioplegia being pumped into the coronary sinus may bypass a portion of the 
cixculatory system of the heart and leak back into die coronary sinus through one of the 
coronary veins. The cardioplegic solution being pumped into the coronary sinus will 
seek the path of least resistance via collateral circulation through a network of tiny 
vessels interconnecting the coronary veins and the coronary sinus. The coronary veins 
emptying proximal to the balloon, that is, in the direction of the coronary ostium, such 
as the middle cardiac vein, act as an avenue for shunting cardioplegia from collateral 
veins into the coronary sinus and right atrium. An additional contributing factor to the 
path of least resistance is that the right atrium has negative pressure which pulls the 
cardioplegia in that direction. Iliis shunting of cardioplegia is known as the "steal 
syndrome" and it might effectively steal approxunately 25-35% of the volume of 
cardioplegia fiom its intended route, dnis compromising protection of the myocardium. 
SUMMARY OF THE INVENTION 

The present mvention relates to new and useful s^paratus and methods for 
securing a retrograde cardioplegia cadieter in place within the coronary sinus. A unique 
two-stage venous catheter anchors the retrograde cardioplegia cadietor, and as a result die 
retrograde cardioplegia catheter balloon need not be inserted distally into the coronary 
sinus to preclude inadvertetit movement and displacement as is conventionally reqxiired 
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with letiogiade cardioplegia caOietors. Instead^tfaeandioringofthecajdioplegiaca]^^ 
to the two-stage venous cafheter permits positioning of the balloon at aproximal location 
in the coronaiy sinus even if the retrograde cardioplegia catheter is of the conventional 
design with a balloon at the distal segment of die calheter. This task is fiunlitated by first 

5 inserting die convendonal retrograde cardioplegia catheter into die coronary sinus, then 
by manual palpation in the back of die heart along the coronary sinus, the retrograde 
cardioplegia catheter is gently pulled until the balloon takes a position close to die 
coronary ostium. At this point, the retrograde cardioplegia catheter is andiored to the 
two-stage venous catheter. 

1 0 Alternatively, a retrograde catheter with a larger diameter and more proximaliy 

located balloon may be utilized. Such a catheter requires less manipulation for 
positioning of the balloon close to the coronary ostium. Further, the larger diameter 
balloon provides abetter seal of the proximal coronary sinus i^db typically has a greater 
diameter dian its distal segment. 

IS In one embodiment of the present invention, the two-stage venous cadiet^ 

includes a suture loop yfbich tightois around a r etro gr ade catheter to anchor it in place. 
The suture loop extends proximaliy fix>m a side tube vrfaich acts like a tourniquet and 
. distallyfipom one ofthedramage holes on the two-stage venous catheter. The suture loop 
is attached to an umbelical tspe segment \Adch is easily grasped by an instrument such 

20 as a toiisil clamp iiiserted into the right atriimi through the ^*purse-string^* suture madein 
the right atrium for insertion of the retrograde cardioplegia catheter. The umbelical t^ 
is also attached to the origin of the tourniquet side tube by means of a prolwe suture. 

In one embodiment of the mediod of the present invention, the umbelical tape is 
grasped by a tonsil clamp, and the prolene suture is cut with scissors close to a purse 

25 string suture previously made in the right atrium. The umbelical tape is pulled out 
through the purse string suture and the suture loop is delivered outside the heart The 
umbelical tape is then cut leaving the suture loop intact The retrograde cardioplegia 
cadieter is then inserted dirough the purse string suture. Once die retrograde cardioplegia 
catheter is properly positioned withm the coronary sinus, the suture loop vAich is outside 

30 of die right atrium is passed around the proxunal portion (the portion outside of the heart) 
of the retrograde caidioplegia cadieter. The suture loop slides around the cardioplegia 
cadieter and into die right atrium vAen pulled gendy outwardly bom die tourniquet side 
tube. The tourniquet side tube is dien clamped to mamtain the hold of die suture loop 
around the cardioplegia catheter. 

35 
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Using the methods and ^ypaiatus of the present invention, the cardippi^ia 
catheta is veiy securely anch(ml to the tv^ Once the balloon on 

the cardioplegia catheter is mflated, the coronaTy ostium is sealed and cardioplegia 
solution is optunailydistiibxited. Once flie balloon is infkited, the positicm of the balloon 
can easily be felt by die surgeon- s hand, and adjustments in the balloon position can be 
made prior to anchoring of tiie retrograde cardioplegia catheter to the two-stage venous 
catheter; 

In another embodim^t of the present invention, a retrograde cardioplegia catbetCT 
Avitii an elongated balloon is utilized for occluding the veins draining into the coronary 
sinus near the coronaiy ostium. The elongated balloon helps avoid shunting of die 
cardioplegia solution from the myocardium. It will be appreciated, howevor, that the 
longer balloon may interfere with perfusion of side branches in the coronary sinus as 
compared with a more pioxiinal balloon of larger diameter situated inunediately within 
the coronary sinus. 

BRIEF DESCRIPTION OF THR DRAWINGS 
' In order Id more fidly understand the manner m vMdi die abpve-reched and odier 
advantages of the iiivention are obtained^ a m^ 

will be roidered by reference to a specific onbodiment thereof which is illustrated in die 
appended drawmgs. UnderstaiKimg diat these drawings dq>icto^ 
of the invention and are not therefore to be considered to be limiting of its scope, the 
invention in its presently understood best mode for making and using the same will be 
described and explained with additional specificity and (tetail through die use of the 
accompanying drawings in which: 

Figure 1 is a partial perspective view of one preferred embodunent of the present 
invention. 

Figure 2 is another view of the embodiment illustrated in Figure 1 with the 
temporary restraming suture detached fcom the tourniquet side tube. 

Figure 3 is an m 51/1/ iUustration of die embodiment of die present invention to 
Figure 1 with a retrograde catheter secured thmto. 

Figure 4 is an m situ illustraticm of the embodiment of the present invmtion fiom 
Figure 1 with anotiier embodiment of a retrograde catfieter secured thereto. 

DETAILED DESCRIPTION OF THE PRR ffERRED EMRODIMRNTS 

A primary concem of every cardiac surgeon is protection of the myocardium (die 
muscle tissue of the heart) during cardiac surgical procedures. A preferred mediod for 
protecting the myocardium entails arresting the normal Amotion of the heart by means of 
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administtatioii of cardioplegia solution. One conventionally prefened mode of 
administration of cardioplegia solution, known as retrograde coronaiy sinus perfusion 
C'RCSP*^, is through a catheter positioned widiin the coronaiy sinus which delivers 
cardioplegia to the heart in a retrograde direction, tibat is, opposite the nmmal flow of 
blood through the heart 

Conventional retrograde cardioplegia catheters include balloons for occluding the 
coronaiy sinus. In an effort to prevent displacement of the catheter vMch occurs in 
approamately 20% of die cases, the occlusion balloon is conventionally positioned deep 
within the coronary sinus. However, such deep placement within the coronary sinus 
permits the coronary veins emp^dng proximal to the baUoon, sudi as the middle cardiac 
vem, to act as an avenue for shuntmg cardioplegia through the path of least resistance 
through the venous collaterals to the coronaiy sinus and the right atrium. 

The present inventicm is directed to an qjparatus and method forproviding venous 
return during cardiopuhnonaiy bypass vMie enabling a retrograde cardioid^a catheter 
to be anchored in place witfiinAe coronary sinus. Hie inventive structure of the present 
invention impedes displacement of the retrograde caidiopl^a cadieter and helps 
eliminate the problems associated with inadequate distribution of catdioplegia through 
theheart. The present invention is also directed to a mefliod for use of the venous letoim- 
retrograde catheter combination. 

A conventional venous return catheter collects and routes de-oxygenated blood 
to a cardiopuhnonary bypass machine for ojqrgenation. Upon proper placement of die 
venous return caHbeter, venous blood is collected from ibe inferior vena cava and the right 
atrium. An example of a conventional venous return catheter is disclosed in United 
States Patent No. 4,639,252, which is hereby mcoiporated herein by reference. 

A preferred venous return catheter in accordance wiA the present invention is 
illustrated by refereiwe numeral 20 in Figure 1. Venous return catheter 20 mcludes a 
hollow interior lumen running the substantial lengdi thereof for draining deoxygenated 
blood fiom the heart and directing it to a cardiopuhnonary bypass madiine for 
oxygenation. Venous return catheter 20 forther includes a proximal portion 22 and a 
distal portion 24. The terms >oxinid" and "distal" are used herein vrilh reference to the 
catheter proximal is in reference to the direction of the portion of the catheter which is 
outside the patient, and distal refers to the direction of the portion of the catheter which 
is inside the patient. These terms are not necessarily used herem m one manner 
conventional to surgeons wherein the heart is the point of reference. 

The distal portion 24 of the venous return catheter is designed to extead into Ae 
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urferior vena cava of a patient, and preferably includes a pluiaUty of distal dnunage 
openings26. Tlxese di^ drainage opemngs 26 provide draina^ 
&evenousretumcatheter20fromtheinferiorvena«rva. Tte piefened placement of Ae 
distal portion of the venous return cathet* in the itferiof cm is better aiustrnted m 
Figures 3 and 4, to be described in more detail hcreinbelbw. 

Returning to Fig«e i. aiKi b a proximal 
openings 26. a plurality of p««dmal drainage openings 28 preferably circumscnbe the 
venousxetumcafteler. Tl»«epro«md drainage openings provide dnu^ 
blood fiom the right atriuin into the catheter. Drainage frorh the superior vena cava is 
also provided by A^ pioxinid an^ n,e preferred placement of the 

p^<faBinageopem^^ 

4 which will be descniwd in more detail hcreinbelbw. 

lie venous rrturii ca&eter of the pre^nt iiivention m^^ 

whichrmovablyanchorsaretrogradec^^ 

ofa patient Inonepresentlypieferredembo^ 

depicted in Figure 1. this unique structin* comprises anchw means 30. 

In a preferred embodiment; anchor md^^ 
n«nrf«r34,andtemporaiyrestm^ 
detaU hereinbelow. It wUl be appreciated that ofl^ stru«^ 
means for anchoring a r&ograde «»^^^ place in the corom«y sinus are withm the 

scope of the presMt invention. ^ 
The suture loc^ is deigned to tighten around a retrograde cath^ 

^ &e catheter slably in place in the coronary sinus and adjacent the venous return 

catheter. Thesutureloopprrferablyco^^ 

which i«ovide appropriate strength and flexibiUty would be withm the scope of the 

present invention. , 

Ite suture loop 32 preferably extends distaUy from one of the proximal dramage 
openings of the venous catheter as iUustrated in Figure 1. Alternatively, an additional 
access hole is provided in the two-stage venous catheter specifically for the suture loop. 

In the embodiment of the present invention depicted in Figure 1. the suture loop 
extends distally only sUghtly from one of the proximal diatoage openings, ^e 
remaining length of the suture loop extends proximally through tourniquet side tube 38. 
as illustrated by ends 32a, 32b. Tourniquet side tube 38 is provided along the venous 
rewm catheter proxunal from the pro«mal drainage openings 28. and extends tateraUy 
therefrom. Preferably, the tourniquet side tube is located outside of the right atnmn. a 



35 
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few centimeters from the point of entry of the two-stage venous catheter into the right 
atrium, llie tourniquet side tube piefisably comprises a smaUer diam^ 
tfaantfae venous return cadieter. llieint^nal lumen oftfae tourniquet side tube preferably 
opens into the internal lumen of the two-stage venous return catheter. 
S The length of the suture loop is preferably variable such that it can be pulled into 

an enlarged loop through which a retrograde catheter may extend, and then tightened 
securely around the catheter, as will be described in more detail hereinbelow with respect 
to the method of the present invention. The added length of the distal portion of the 
suture loop is dmwn from the proximal portion thereof which extends through the 
10 tourniquet side tube 38 as schematically illustrated in Figures 1 and 2 by proximal mds 
32a, 32b. 

Further, in the presently preferred embodiment of the present invention, clamp 40 
is provided along tourniquet side tube 38 to releasably maintain the suture loop at a 
particular length. When die clamp is in an open position, the size and placement of the 

15 suture loop can be manipulated. When the clamp is dosed, the suture loop cannot be 
enlarged or tightened. Figures 3 and 4, which will be described in more detail 
hereinbelow, illustrate tig^iteoed suture loop 32, the length of wiudi is secured by closed 
clamp40. It wiU also be qqneciatedfliatolfaar means for maintaiiiing the suture 
a particular length would be within the scope preset invention. In a prefeired 

20 embodiment of the present mvention depicted in Figure 1 , attached to the suture loop is 
a grasping member with a tangible surface area which permits a tonsil clamp or other 
instrument to pull the suture loop for enlarging the size thereof. For example, when the 
grasping member 34 is pulled, the suture loop 32 is enlarged as illustrated in Figure 2. 
In one preferred embodiment, the grasping member comjmses umbelical t^. It will be 

25 appreciated that other grasping means which facilitate access to the suture loop would be 
within the scope of the present invention. 

In the fflibodiment of the present invention depicted in Figure 1, the suture loop 
and gracing member are releasably retained to the venous catheter via ton^)orary 
restraining suture 36. As illustrated in Figure 1, the preferred temporary restraining 

3 0 suture is attached to the grasping member 34 and extends around the toumiqu^ side tube 
38. It will be {Q>preciateddiat other temporary restraining means are within ft^ 
the present invention Alternatively, die grasping member itself is removably secured to 
the side tube to temporarily restrain the suture loop. Alternatively, the temporary 
restraining suture or the grasping member may be temporarily secured to the two-stage 

35 venous catheter at a separate location. 
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Temporary restraining suture 36 prefarably comprises 4-0 prolene suture. The 4-0 
prolene suture is easily cut or otherwise detached fiom around the tourniquet side tube 
38 to release the grasping member 34. For example, Figure 2 illustrates the 4-0 prolene 
suture 36 detached from the tourniquet side tube 38. 

5 Figure 3 is an illustration ofa two-stage vmous catheter 20 m accordance with 

the present invention and a retrograde catheter 42, positioned in situ in the heart. The 
distal drainage openings 26 of tiie two-stage voious catheter extend mto fbc inferior vena 
cava 44. The proxunal drainage openings 28 are positioned within the right atrium, 
represented generally by numeral 46. The retrograde catheter 42 passes through purse 

1 0 string suture 5 4 into the right atrium and includes balloon 48 situated within the coronary 
sinus SO and blocking the coronary ostium. 

Conventionally, balloons are positioned such that occlusion of the coronary sinus 
is substantially distal from the coronary ostium thereby reducing the potential slippage 
of the catheter out of the coronary sinus. However, this conventional placement allows 

IS the coronary veins emptying proximal to the balloon to act as an avenue for shunting 
cardioplegia back into the right atrium rather than through the heart muscle where it is 
needed far protective purposes. A retrograde cardioplegia caAeter with a balloon vMdk 
blocks these veins and the coronary ostium precludes the cardioplegia from travelling 
along the patiiofleast resistance to the right atrium* More cardioplegia is available to Ae 

20 myocardium, providing increased protection. Thus, in an alternate embodiment of the 
present invention illustrated in Figure 4, retrograde catheter 142 includes balloon 148 
wfaidi is substantially elongated and extends into the coronary smus. This embodiment 
actually blocks veins emptying very close to the coronary ostium, such as the greater 
cardiac vein, represented generally by numeral S2. 

2S In both Figures 3 and 4, suture loop 32 is secured around retrograde catheter 42, 

142 and clamp 40 is closed such that balloon 48,148 is retained within the coronary sinus 
50 during the surgical procedure. It should be appreciated that other retrograde catheters 
such as those conventionally used by those of skill in the art are within the scope of the 
present invention. As mentioned previously hereinabove, manual palpation along the 

30 coronary sinus in the back of the heart will help positioning the balloon of a conventional 
retrograde cardioplegia cad[ieter m the proximal portion of tfie coronary sinus, near the 
coronary ostium. Once in proper position, the retrograde cardioplegia catheter can be 
anchored to the two-stage venous catheter. 

The present invention is also directed to methods for using the unique anchoring 

35 means. One preferred embodiment of the method of the present invention will be 
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described herein for the purpose of illustration, but it should be s^ipredated fhat this 
method is not meant to be limiting of the present invention. 

A twO'Stage venous catheter 20 in accordance with the present invention is 
positioned within the right atrium 46 and inferior vena cava 44 as depicted in Figures 3 
5 and 4. A purse string suture 54 is made in right atrium for insertion of the retrograde 
cathet^ 42, 142. The retrograde catheter is inserted and positioned within the coronary 
sinus SO. The temporaiy restraining suture 36 is detached from the tourniquet side tube 
38, as illustrated in Figure 2. A surgical instrument such as a tonsil clamp is inserted 
through the purse string to grip the grasping member 34. The clamp is pulled from Ae 

1 0 purse string suture bringing the suture loop 3 2 along with it, and the grasping member is 
removed and discarded. The suture loop is pulled over the retrograde catheter. 

In contrast, in an alternate onbodunent of the method of the present invention, 
the suture locq) is secured around the retn)grade cadieter during inserti 
catheter into the right atrium, and tightened once the retrograde catheter is properly 

IS positioned within the coronary sinus. However, unlike the preferred method described 
above, lias mediod entails essentially blindly attempting to secure the suture loop around 
the catheter, which is a less reliable and efiBcient method than simply pulling the loop 
over the catheter. 

The suture loop 32 is tightened around the retrograde catheter 42,142 such as by 
20 pulling the proximal portion through the tourniquet side tube 38. Upon proper 
securement of the loop around the retrograde catheter and proper positioning thomf, die 
clamp 40 on the tourniquet side tube is closed or locked into place for the substantial 
duration of the surgical procedure during which the retrograde catheter is utilized. For 
removal of the retrograde catheter, the clamp is simply unlocked and the loop is loosened, 
25 thereby releasing the secure anchoring of the retrograde catheter. 

The present invention may be embodied in oth^ specific forms without departing 
fiom its spirit or essential characteristics. The described embodiments are to be 
considered in all respects only as illustrative and not restrictive. The scope of tiie 
invention is, therefore, indicated by the appended claims rafter than by the foregoing 
30 description. AU changes \^ch come within the meaxiing and range of equivalency of the 
claims are to be embraced within their scope. 
What is claimed is: 
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1. A two-stage venous catheter for use during surgical procedures involving 
cardiopulmonary bypass, said calfaeter comprising means for anchoring a 
retrograde catheter in position widiin a coronary sinus. 

2. A catheter as recited in Claim l,\^erein said anchor means comprises a suture 
S loop* 

3 . A catheter as recited in Claim 2, wherein said anchor means further comprises a 
means for grasping said suture loop, said grasping means being removably 
attached to said suture loop; 

4. A catheter as recited in Claim 3, wherein said anchor means further comprises 
1 0 means for temporarily restraining said suture loop, said temporary restraining 

means being removably attached to said grasping means. 

5. A catheter as recited in Claim 4, further comprising a tourniquet side tube, said 
tourniquet side tube being disposed proximally along said two-stage venous 
catheter and extoiding laterally therefiom. 

IS 6. A catheter as recited in Claim 5, wherein said tourniquet side tube furtfier 
includes a clamp. 

7. A catheter as recited; in Claim S, wherein said suture loop comprises a proximal 
portion disposed through said tourniquet side tube. 

8. A catheter as recited in Claim 1, further comprising: 

20 a) a distal pordon suitable for placement within an inferior vena cava, said 

distal portion being provided with a plurality of distal drainage openings 
for draining blood from said inferior vena cava; and 
b) a proximal portion in fluid communication with said distal pordon, said 
proximal portion being provided with a plurality of proximal drainage 

25 openings suitable for draining blood, said proximal drainage openings 

capable of being positioned within the right atrium of a patient 

9. A catheter as recited in Claim 8, wherein said anchor means is disposed distally 
through one of said plurality of proximal drainage openings. 

10. A two-stage venous catheter for use during surgical procedures involving 
30 cardiopulmonary bypass, said catheter comprising: 

a) a distal pordon suitable for placement within an mferior vena cava, said 
distal pordon being provided with a plurality of distal drainage openings 
for draining blood from said inferior vena cava; 

b) a proximal portion in fluid communication with said distal pordon, said 
35 proximal portion being provided with a plurality of proximal drainage 
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openings suitable for draining blood» said proximal drainage openings 
capable of being positioned within the right atrium of a patient; and 
c) means for anchoring a retrograde cardioplegia catheter in position 

a coronary sinus, said anchor means being disposed wifliin said catheter 
S near said proximal portion. 

11. A catheter as redted in Claim 10, v^eisin said anchor means comprises a sutw 

loop, 

12. A catheter as recited in Claim 1 1 , wherein said suture loop is disposed distally 
through one of said plurality of proximal drainage openings. 

10 13. A catheto- as recited in Claim 11. further comprising a tourniquet side tube, said 
tourniquet side tube being disposed proxiinally along said two-stage venous 
catheter and extending laterally ther^^nn. 
14. A catheter as recited in Claim 13, wherein said tourniquet side tube further 
includes a damp. 

15 15. A catheter as recited in Claim 13, v*raem said suture lo<q^ 

portion disposed fluough said tourniquet side tube. 
16. A catheter as recited in Claim 11, \s4ierein said anchor means further comprises 

a means for grasping said suture loop, said grasping means being removably 

attached to said suture loop. 
20 17. A catheter as recited in Claim 16, wherein said anchor means further comprises 

means for temporarily restraining said suture loop, said temporary restraining 

means being removably attached to said grasping means. 

1 8. A catheter as recited in Claim 1 0, wherein the retrograde cardioplegia catheter 
includes an inflatable balloon, and wherein said means for anchoring the 

25 retrograde cardioplegia catheter anchors the inflatable balloon in position within 

the coronary sinus near the coronary ostium. 

19. A two-stage venous catheter for use during surgical procedures involving 
cardiopubnonary bypass, said catheter comprising: 

a) a distal portion suitable for placement within an inferior vena cava, said 
30 distal portion being provided with a plurality of distal drainage openmgs 

for draining blood from said inferior vena cava; 

b) a proximal portion in fluid conununication with said distal portion, said 
proximal portion being provided with a plurality of proximal drainage 
openings suitable for draining blood, said proximal drainage openings 

35 capable of being positioned within the right atrium of a patient; and 
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c) a suture loop disposed witUn said catheter near said proxii^ portion. 

20. A catheter as recited in Claim 19, wherem smd suture loop is disposed distally 
through one of said plurality of proximal drainage openings. 

21. A cadieter as recited in Claim 19,futtfiercomprisingatoumiquetside tube, said 
5 tourniquet side tube being disposed proximally along said two-stage venous 

catheter and extending laterally therefixim. 

22. A catheter as recited m Claun 21, wherein said tourniquet side tube further 
includes a clamp. 

23. A catheter as recited in Claim 21, wherein said suture loop comprises a proximal 
10 portion disposed through said tourniquet side tube. 

24. A catheter as recited in Claim 1 9, further comprismg a grasping member being 
removably attached to said suture loop. 

25. A catheter as recited in Claim 24, further comprising a temporary restraining 
suture being removably attached to said grasping member. 

15 26. A cathetCT as recited in Claim 19, wherein the retrograde cardioplegia catheter 
mcludes an inflatable balloon, and wherein said suture loop anchors the mflatable 
balloon in position within the coronary sinus near the coronaiy ostium. 

27. A system for use during cardiopulmonary bypass procedures, said system 
comprising: 

20 a) a retrograde cardioplegia catheter, and 

b) a venous return catheter, said venous return catheter compising means for 
anchoring said retrograde cardioplegia catfieter in place within a coronary 
sinus. 

28. A system according to Claim 27, wherein said anchor means comprises a suture 
25 loop. 

29. A system according to Claim 28, wherein said venous retum catheter comprises 
a plurality of proximal drainage openings. 

30. A system according to Claim 29, wherein said suture loop is disposed distally 
through one of said plurality of proximal drainage openings. 

30 31. A system according to Claim 28, further comprising a tourniquet side tube, said 
tourniquet side tube being disposed proximally along said two-stage venous 
catheter and extending laterally therefrom. 
32. A system accordmg to Claim 31, wherein said suture loop comprises a proximal 
portion disposed through said tourniquet side tube. 

35 
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A system according to Claim 28, wherein said anchor means further comprises 
a means for grasping said suture loop, said grasping means being removably 
attached to said suture loop. 

A system according to Claim 33, wherein said anchor means further comprises 
means for temporarily restraining said suture loop, said temporary restraining 
means being removably attached to said grasping means. 
A system as recited in Claim 27, wherein the retrograde cardioplegia catheter 
includes an inflatable balloon, and wherein said means for anchoring the 
retrograde cardioplegia catheter anchors die inflatable balloon in position within 
the coronary sinus near the coronary ostium. 

A method for stabilizing a retrograde cardioplegia catheter within a coronary 
sinus, comprising the steps of: 

a) positioning a retrograde cardioplegia cathet^ within the coronary sinus 
of a patient; and 

b) removably anchoring said retrograde cardioplegia catheter to a venous 
return catheter positioned within the right atrium of said patient 

A method as recited m Claim 36, wherein said retrograde cardioplegia catheter 
is anchored to said venous retum catheter by means of a suture loop. 
A method as recited in Claim 37, >^erein said retrograde cardioplegia catheter 
is passed through said suture loop iqK)n insertion of said retrograde cardioplegia 
catheter into the heart of a patient 

A method as recited in Claim 37, wherein said suture loop is passed over said 
retrograde cardioplegia catheter after insertion of said retrograde cardioplegia 
catheter into the coronary sinus of a patient 

A method as recited in Claim 36, wherein the retrograde cardioplegia catheter 
includes an inflatable balloon, and \^erein the mflatable balloon is anchored in 
position within the coronary sinus near the coronary ostium. 
A method for stabilizing a retrograde catheter within a coronary sinus, comprising 
the steps of: 

a) positioning a venous retum catheter within the right atrium of a patient, 
said venous retum catheter comprising: 

i)' a distal portion suitable for placement within an inferior vena 
cava, said distal portion being provided with a plurality of distal 
drainage openings for draining blood fiom said inferior vcm cam; 
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ii) a proximal portion in fluid contununication with said distal 
portion, said proximal portion being provided with a plurality of 
proximal drainage openings suitable for dndning blood, said 
proximal drainage openings capable of being positioned wifliin 

S the right atrium of a patient; and 

iii) means for anchoring a retrograde ca&etOT in position within a 
coronary sinus, said anchoring means bein^ disposed within said 
catheter proximal fiom said distal portioi^ 

b) positioning a retrograde cardioplegia catheter within the coronary sinus 
10 of a patient; and 

c) removably anchoring said retrograde cardioplegia catheter to said venous 
return catheter. 

42. A method as recited in Claim 41, vrfierein the retrograde cardioplegia catheter 
includes an mflatable balloon, and wherein the inflatable balloon is anchored in 
1 S position within the coronary sinus near the coronary ostium. 



20 
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